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VRUW RXW WKH YXOQHUDELOLW\ OHYHO RI EXLOGLQJV LQ RUGHU WR EXGJHW WKH GLIIHUHQW LQWHUYHQWLRQ RSWLRQV DQG VXSSRUW WKH
GHILQLWLRQRIPLGWHUPDQGORQJWHUPPLWLJDWLRQVWUDWHJLHV,QWKLVVFHQDULRWKLVDUWLFOHSURSRVHVDQHZPHWKRGRORJ\
IRUWKHGDPDJHDVVHVVPHQWRIRUGLQDU\EXLOGLQJVDWXUEDQVFDOH
7KHPHWKRGRORJ\IRUODQGVOLGHGDPDJHDVVHVVPHQWRIRUGLQDU\EXLOGLQJVDWWKHXUEDQVFDOH
7KHSURSRVHGPXOWLOHYHODSSURDFKHQWDLOVWZROHYHOVRIDQDO\VLV7KHILUVWRQH/HYHOFRYHUVDOOWKHEXLOGLQJV
DFURVVWKHUHJLRQXQGHUVWXG\DQGLWLVEDVHGRQWKHDFTXLVLWLRQRIJHQHUDOEXLOGLQJGDWDDQGRQUDSLGYLVXDOLQVSHFWLRQV
7KLVOHYHOVKRXOGHQGZLWKWKHDVVLJQPHQWRIERWKDGDPDJHDQGDYXOQHUDELOLW\JUDGHWRHDFKEXLOGLQJLQRUGHUWR
LGHQWLI\WKRVHWKDWQHHGHLWKHUUDSLGLQWHUYHQWLRQVRUDPRUHDFFXUDWH LQYHVWLJDWLRQ/HYHO LQVWHDG LQYROYHVRQO\
EXLOGLQJVWKDWDWWKHHQGRIWKH/HYHODUHFODVVLILHGDV
DWKLJKYXOQHUDELOLW\
,WLVDFRPSOHWHVWUXFWXUDOYXOQHUDELOLW\
DVVHVVPHQWWKDWLQFOXGHVGHWDLOHGLQVSHFWLRQVVWDQGDUGDQGQRQVWDQGDUGWHVWVQXPHULFDODQDO\VHVDQGVWUDWHJLHVIRU
UHPHGLDODFWLRQV
)LJXUHVKRZVWKHPHWKRGRORJ\SURSRVHGE\>@IRUWKH/HYHOODQGVOLGHYXOQHUDELOLW\DVVHVVPHQW,QWKHILUVW
VWHSVLPSOHPRGHOV>@DUHXVHGWR LQWHUSUHW WKHEHKDYLRXURIEXLOGLQJVVXEMHFWHGWRIRXQGDWLRQVHWWOHPHQWVGXHWR
ODQGVOLGLQJDQGWREDFNDQDO\VHWKHLUFUDFNSDWWHUQV7KHVHFRQGVWHSRIWKHPHWKRGRORJ\GHDOVZLWKWKHUDSLGVXUYH\
RIWKHGDPDJHIRURUGLQDU\EXLOGLQJV7KHPDLQDLPVDUHWRSURYLGHDUDSLGDQGREMHFWLYHLQIRUPDWLRQWKDWWRJHWKHU
ZLWKJHRPRUSKRORJLFDQGJHRWHFKQLFDORQHVDUH IXQGDPHQWDO IRU WKHGLDJQRVLVRI WKHGLVWULEXWLRQRI WKH ODQGVOLGH
GDPDJHDFURVVWKHWHUULWRU\EWKHEDVLVIRUWKHYXOQHUDELOLW\DVVHVVPHQWWKDWUHSUHVHQWVWKHWKLUGVWHSRIWKHVWOHYHO
PHWKRG7KHWKLUGVWHSRI)LJXUHEHQHILWVIURPWKHGDWDDFTXLUHGLQWKHSUHYLRXVRQHVDQGGHDOVZLWKWKHILUVWOHYHO
DVVHVVPHQWRIWKHVWUXFWXUDOODQGVOLGHYXOQHUDELOLW\
,QVWHS)LJWKH/RDG3DWK0HWKRG/30KHUHDIWHU>@KDVEHHQXVHGWRGHILQHWKHPRVWUHFXUUHQWW\SRORJLHV
RIFUDFNSDWWHUQVWKDWDIIHFWRUGLQDU\EXLOGLQJVVXEMHFWHGWRIRXQGDWLRQVHWWOHPHQWV,Q)LJXUHVRPHH[DPSOHVRIWKH
PRVWZLGHVSUHDGFUDFNSDWWHUQVWKDWKDYHEHHQUHFRUGHGGXULQJWKH00/0UHVHDUFKSURMHFWDUHUHSUHVHQWHGIRUPRUH
FRPSOH[FDVHVDQGRWKHU/30DSSOLFDWLRQVVHH >@0RUHRYHU WKHSUHVHQFHRIYLVLEOH ODQGVOLGHIHDWXUHVDERXW WKH
VWUXFWXUHDOORZVWRDVVHVVWKDWWKHVWUXFWXUDOGDPDJHEHLQJH[DPLQHGLVGXHWRODQGVOLGLQJ+RZHYHULWKDVWREHQRWHG
WKDWWKHEDFNDQDO\VLVRIWKHFUDFNSDWWHUQVWKURXJK/30PDNHVLWSRVVLEOHDOVRWRGHULYHWKHVHWWOHPHQWGLUHFWLRQ7KLV
LQIRUPDWLRQZKHQFROOHFWHG IRU VHYHUDOEXLOGLQJV LQXUEDQDUHDV FDQEHRIXVH WR UHFRJQLVH WKHPRUSKRORJ\RI D
ODQGVOLGHERG\HYHQZKHQODQGVOLGHIHDWXUHVKDYHEHHQFDQFHOOHGRXWE\XUEDQLVDWLRQ
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)LJ7KHDSSURDFKSURSRVHGIRUWKHVWOHYHOODQGVOLGHYXOQHUDELOLW\DVVHVVPHQWIRUVWUXFWXUHV>@
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
7KHODQGVOLGHGDPDJHDVVHVVPHQWIRURUGLQDU\EXLOGLQJVVWDUWVIURPILOOLQJLQRQSXUSRVHGHVLJQHGIRUPV3KDVH
LQ)LJ7KHIRUPVDUHXVHIXOWRDVVLJQDGDPDJHJUDGHWRHDFKEXLOGLQJDQGWRVHOHFWWKRVHWKDWDUHGDPDJHGE\
IRXQGDWLRQVHWWOHPHQW0RUHRYHUWKHDSSOLFDWLRQRIWKH/30WRWKHFUDFNSDWWHUQVPDNHVLWSRVVLEOHWRVHOHFWDPRQJ
DOOWKHGDPDJHGEXLOGLQJVWKRVHWKDWDUHPRVWOLNHO\WRKDYHEHHQGDPDJHGE\IRXQGDWLRQVHWWOHPHQWVLQRUGHUWRFUHDWH
DODQGVOLGHGDPDJHJHRWHFKQLFDOFKDUWRIWKHXUEDQDUHDXQGHUVWXG\LH3KDVHLQ)LJ

D  E 
)LJ7\SLFDOFUDFNSDWWHUQVRIDPDVRQU\EXLOGLQJVDQGRIE5&EXLOGLQJVVXEMHFWHGWRIRXQGDWLRQVHWWOHPHQWV
7KHVWOHYHOGDPDJHVXUYH\IRUPV
7KHVWOHYHOGDPDJHVXUYH\IRUPVDLPWRGHWHFWERWKW\SRORJLFDODQGGDPDJHFKDUDFWHULVWLFVRIRUGLQDU\PDVRQU\
DQG UHLQIRUFHGFRQFUHWHEXLOGLQJV7KHUHIRUH WKH\DUHQRW DSSOLFDEOH WR 
QRQRUGLQDU\
EXLOGLQJV VXFKDV WKHDWUHV
FKXUFKHVVSRUWVIDFLOLWLHVLQGXVWULDOEXLOGLQJVDUFKLWHFWXUDOKHULWDJHEXLOGLQJV,WLVZRUWKQRWLQJWKDWHYHQWKRXJKWKH
SURSRVHGPHWKRGRORJ\KDVEHHQVWXGLHGIRUVORZPRYLQJODQGVOLGHVWKHVWOHYHOGDPDJHIRUPVDUHDOVRXVHIXOLQWKH
LPPHGLDWHDIWHUPDWKRIDUDSLGODQGVOLGH7KH\KDYHEHHQGHVLJQHGLQRUGHUWREHHDVLO\ILOOHGLQE\VXUYH\RUVDIWHU
GLUHFWDQGµUDSLG¶VXUYH\VLQWKHDUHDDIIHFWHGE\ODQGVOLGLQJ7KHGDPDJHVXUYH\IRUPVIRURUGLQDU\EXLOGLQJVDUH
FRPSRVHG RI HLJKW VHFWLRQV $IWHU WKH ILUVW WKUHH VHFWLRQV FRQFHUQLQJ UHVSHFWLYHO\ WKH EXLOGLQJ LGHQWLILFDWLRQ
GHVFULSWLRQDQG W\SRORJ\6HFWLRQVDQGDUHGHGLFDWHG WRGDPDJHV WR VWUXFWXUDO DQGQRQVWUXFWXUDO HOHPHQWV ,Q
6HFWLRQSRVVLEOHH[WHUQDOGDQJHUDQGH[LVWLQJHPHUJHQF\PHDVXUHVDUHUHSRUWHGZKHUHDVDGGLWLRQDOQRWHVFDQEH
LQWURGXFHGLQ6HFWLRQ7KHODVWSDUWRIWKHIRUPV6HFWLRQLVXVHGWRDVVLJQDGDPDJHJUDGHWRWKHEXLOGLQJXQGHU
DQDO\VLV,QSDUWLFXODUIRXUOHYHOVRIGDPDJHLQWHQVLW\DQGWKUHHOHYHOVRIGDPDJHH[WHQVLRQKDYHEHHQGLVWLQJXLVKHG
LQRUGHUWRIDFLOLWDWHWKHFRPSLODWLRQDQGWRPDNHLWSRVVLEOHWKHFRUUHODWLRQZLWKWKHGDPDJHFODVVLILFDWLRQDVGLVFXVVHG
ODWHU0RUHRYHULIWKHDQDO\VLVRIWKHFUDFNSDWWHUQVKDVEHHQSHUIRUPHGILUVWVWHSRIWKHPHWKRGLQ)LJWKHVXUYH\RU
LVXVXDOO\FDSDEOHWRLGHQWLI\LIWKHGDPDJHLVFDXVHGE\IRXQGDWLRQVHWWOHPHQW>@,QWKLVFDVHDVNHWFKRIWKHEXLOGLQJ
SODQZLWKWKHGLUHFWLRQRIWKHVHWWOHPHQWKDVWREHDGGHG)RUDPRUHGHWDLOHGSUHVHQWDWLRQRIWKHIRUPVVHH>@
/DQGVOLGHGDPDJHDVVHVVPHQWIRURUGLQDU\EXLOGLQJV
7KHFDUHIXODQDO\VLVRIWKHFRPSOHWHGGDPDJHIRUPVDOORZVIRUDV\QWKHWLFHYDOXDWLRQRIWKHGDPDJHFRQGLWLRQRI
WKHEXLOGLQJVDQGIRUWKHILUVWVHOHFWLRQRIWKRVHEXLOGLQJVWKDWUHTXLUHHLWKHUUDSLGLQWHUYHQWLRQVRUDPRUHDFFXUDWH
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LQYHVWLJDWLRQ0RUHRYHULWLVQHFHVVDU\WRFRUUHODWHWKHFROOHFWHGVWUXFWXUDOGDWDZLWKWKRVHGHULYLQJIURPJHRORJLFDO
DQGJHRPRUSKRORJLFDOVWXGLHV,QSDUWLFXODUZKLOHRXWVLGHXUEDQDUHDVWKHJHRPRUSKRORJLFDQDO\VLVFDQEHFRQGXFWHG
E\XVLQJFODVVLFDOWRROVHJPXOWLSOH\HDUWRSRJUDSKLFPDSVRQVLWHVXUYH\VDHULDOSKRWRVWRJHWKHUZLWKWRSRJUDSKLF
LQWHUIHURPHWHULQFOLQRPHWHUPRQLWRULQJGDWDWKHH[SHULHQFHJDWKHUHGLQXUEDQDUHDVKDVVKRZQWKDWWKHGHWHFWLRQRI
VWUXFWXUDO GDPDJHV JLYHV HYLGHQFH RI ODQGVOLGH DFWLYLW\ RWKHUZLVH GLIILFXOW WR EH GHWHFWHG )RU WKLV SXUSRVH WKH
SURSRVHGSURFHGXUHIRUODQGVOLGHGDPDJHDVVHVVPHQWDWXUEDQVFDOHLVFRPSOHWHGE\DVVRFLDWLQJWRHDFKEXLOGLQJD
OHYHO RIGDPDJH DFFRUGLQJ WR DQRULJLQDO GDPDJH FODVVLILFDWLRQ )LJ  WKDW GUDZV LQVSLUDWLRQ IURP WKRVHE\ WKH
(XURSHDQ0DFURVHLVPLF6FDOH(06KHUHDIWHU>@DQG>@
7KHSURSRVHGFODVVLILFDWLRQGHILQHVVL[JUDGHVRIGDPDJHLHIURPWRFDVWKHVHYHULW\RIWKHGDPDJHLQFUHDVHV
*UDGHVDQGUHODWHWRVHUYLFHDELOLW\OLPLWVWDWHJUDGHWRVHUYLFHDELOLW\XOWLPDWHOLPLWVWDWHJUDGHDWRXOWLPDWH
OLPLWVWDWHJUDGHEWRXOWLPDWHOLPLWVWDWHFROODSVHDQGJUDGHFWRFROODSVH


)LJ&RPSDULVRQRIWKHSURSRVHGFODVVLILFDWLRQZLWKWKRVHIURP>@DQG>@
7KH ODVWSKDVHRI WKLV VWHSRI WKHPHWKRGRORJ\3KDVH LQ)LJ LV WRGUDZ WKHVRFDOOHG ODQGVOLGHGDPDJH
JHRWHFKQLFDOFKDUW7KLVFKDUWLQFOXGHVWKHJHRPRUSKRORJLFDOPDSRIWKHWRZQXQGHUVWXG\WKHGDPDJHJUDGHRIDOO
WKHEXLOGLQJVWRZKLFKDVXUHRUSRVVLEOHGHSHQGHQFHRIWKHGDPDJHRQIRXQGDWLRQVHWWOHPHQWKDVEHHQDVVHVVHGDQG
WKHGLUHFWLRQRIWKHSRVVLEOHVHWWOHPHQWDFFRUGLQJWRVHFWLRQRIWKHGDPDJHIRUPV7KHFRUUHODWLRQRIWKHVWUXFWXUDO
GDPDJHVWRWKHJHRPRUSKRORJLFPDSDQGDQDO\VLVRIWKHGDPDJHGLVWULEXWLRQDOORYHUWKHUHJLRQXQGHUVWXG\PDNHVLW
SRVVLEOHWRDGGQHZLQIRUPDWLRQDERXWWKHPRUSKRORJ\RIWKHODQGVOLGHERG\0RUHRYHULWLVZRUWKQRWLQJWKDWWKH
V\VWHPDWLFXSGDWLQJRIWKHIRUPVFRXOGEHDVWUDWHJLFWRROIRUPRQLWRULQJWKHODQGVOLGHDFWLYLW\ZLWKLQWKHXUEDQDUHD
$VDQH[DPSOH)LJVKRZVWKHODQGVOLGHGDPDJHJHRWHFKQLFDOFKDUWUHVXOWHGIURPWKHVXUYH\VFDUULHGRXWEHWZHHQ
WRLQWKHWRZQRI%RYLQRWKDWLVORFDWHGZLWKLQWKH'DXQLDUHJLRQLQWKH6RXWKRI,WDO\,WLVUHSUHVHQWDWLYH
RIPDQ\RWKHUWKDWDUHORFDWHGLQFKDLQDUHDVDOODORQJWKH$SHQQLQHFKDLQLQ,WDO\DQGZKRVHXUEDQGHYHORSPHQWLV
VWURQJO\DIIHFWHGE\ WKHSUHVHQFHRIGLIIXVHDFWLYH ODQGVOLGLQJ7KHDUURZV LQ WKHFKDUW UHSUHVHQW WKHGLVSODFHPHQW
GLUHFWLRQRIWKHEXLOGLQJV7KHFKDUWVKRZVWKDWWKHPDMRULW\RIWKHGDPDJHGEXLOGLQJVLVORFDWHGHLWKHURQWKHFURZQ
RUQHDUWKHFURZQRIODQGVOLGHV7KLVREVHUYDWLRQVHHPVWRKLJKOLJKWWKDWEXLOGLQJVORFDWHGRQZLWKLQODQGVOLGHERG\
DUH PDLQO\ VXEMHFWHG WR µULJLGERG\¶ GLVSODFHPHQWV WKDW GR QRW LQGXFH GDPDJHV 7KLV REVHUYDWLRQ FDQ OHDG IRU
H[DPSOHXVHIXOFRQFOXVLRQIRUSODQQLQJWKHXUEDQGHYHORSPHQWRIWKLVWRZQ
&RQFOXVLRQV
:LWKLQDPXOWLOHYHODSSURDFKWRWKHODQGVOLGHVWUXFWXUDOYXOQHUDELOLW\DVVHVVPHQWWKHVWOHYHORIDQDO\VLVLQYROYHV
WKHXUEDQVFDOH7KHDLPRIWKHDQDO\VLVDWWKLVVFDOHLVWRLGHQWLI\WKRVHEXLOGLQJVWKDWDUHDWKLJKOHYHORIGDPDJHRU
YXOQHUDELOLW\DQGKHQFHQHHGHLWKHUUDSLGLQWHUYHQWLRQVRUDPRUHDFFXUDWHLQYHVWLJDWLRQ
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,QWKLVDUWLFOHWKHILUVWWZRVWHSVRIWKHPHWKRGSURSRVHGIRUWKH/HYHOODQGVOLGHVWUXFWXUDOYXOQHUDELOLW\DVVHVVPHQW
KDYHEHHQSUHVHQWHGWKHDQDO\VLVRIWKHFUDFNSDWWHUQVDQGWKHODQGVOLGHGDPDJHDVVHVVPHQW7KHSURSRVHGSURFHGXUH
DOORZVIRUWKHFUHDWLRQRIODQGVOLGHGDPDJHJHRWHFKQLFDOFKDUWVIRUWKHWHUULWRULDOFHOOVXQGHUVWXG\7KHFKDUWVLQFOXGH
WKHJHRPRUSKRORJLFDOPDSWKHGDPDJHJUDGHRIWKHEXLOGLQJVDQGWKHVHWWOHPHQWGLUHFWLRQV



















)LJ/DQGVOLGHGDPDJHJHRWHFKQLFDOFKDUWRI%RYLQR
5HIHUHQFHV
>@-6FKODLFK.6FKDIHU0-HQQHZHLQ7RZDUGDFRQVLVWHQWGHVLJQRIVWUXFWXUDOFRQFUHWH3&,-RXUQDOSS
>@81'528QLWHG1DWLRQV'LVDVWHU5HOLHI2UJDQLVDWLRQ1DWXUDO'LVDVWHUVDQG9XOQHUDELOLW\$QDO\VLV5HSRUWRI([SHUW*URXS0HHWLQJ
-XO\*HQHYD
>@)&RWHFFKLD)6DQWDORLD3/ROOLQR&9LWRQH*3HGRQH2%RWWLJOLHUL)URPDSKHQRPHQRORJLFDOWRDJHRPHFKDQLFDODSSURDFKWRODQGVOLGH
KD]DUGDQDO\VLV(XURSHDQ-RXUQDORI(QYLURQPHQWDODQG&LYLO(QJLQHHULQJ(-(&('2,
>@)&RWHFFKLD*3HGRQH2%RWWLJOLHUL)6DQWDORLD&9LWRQH6ORSH±DWPRVSKHUHLQWHUDFWLRQLQDWHFWRQL]HGFOD\H\VORSHDFDVHVWXG\,WDOLDQ
*HRWHFKQLFDO-RXUQDOSS
>@)&RWHFFKLD&9LWRQH)6DQWDORLD*3HGRQH2%RWWLJOLHUL6ORSHLQVWDELOLW\SURFHVVHVLQLQWHQVHO\ILVVXUHGFOD\VFDVHKLVWRULHVLQWKH
6RXWKHUQ$SHQQLQHV/DQGVOLGHVSS
>@/&DVFLQL$SSOLFDELOLW\RIODQGVOLGHVXVFHSWLELOLW\DQGKD]DUG]RQLQJDWGLIIHUHQWVFDOHV(QJLQHHULQJ*HRORJ\SS±
>@)3DOPLVDQR0HWKRGRORJ\IRUUDSLGVWUXFWXUDOYXOQHUDELOLW\DVVHVVPHQWIRUVHUYLFHORDGVDWWKHWHUULWRULDOVFDOH-RXUQDORI3HUIRUPDQFHRI
&RQVWUXFWHG)DFLOLWLHV'2,$6&(&)
>@)3DOPLVDQR/DQGVOLGHVWUXFWXUDOYXOQHUDELOLW\RIPDVRQU\EXLOGLQJV3K'7KHVLV,WDO\3ROLWHFQLFRGL%DUL
>@)3DOPLVDQR5DSLGGLDJQRVLVRIFUDFNSDWWHUQVRIPDVRQU\EXLOGLQJVVXEMHFWHGWRODQGVOLGHLQGXFHGVHWWOHPHQWVE\XVLQJWKH/RDG3DWK0HWKRG
,QWHUQDWLRQDO-RXUQDORI$UFKLWHFWXUDO+HULWDJH&RQVHUYDWLRQ$QDO\VLVDQG5HVWRUDWLRQSS
>@) 3DOPLVDQR $ (OLD %HKDYLRXU RI PDVRQU\ EXLOGLQJV VXEMHFWHG WR ODQGVOLGHLQGXFHG VHWWOHPHQWV ,QWHUQDWLRQDO -RXUQDO RI 6WUXFWXUDO
(QJLQHHULQJSS
>@)3DOPLVDQR&9LWRQH)&RWHFFKLD/DQGVOLGHGDPDJHDVVHVVPHQWE\UDSLGVXUYH\VLQSUHS
>@**UQWDO(XURSHDQ0DFURVHLVPLF6FDOH&DKLHUVGX&HQWUH(XURSpHQGH*pRG\QDPLTXHHWGH6pLVPRORJLH9ROSS
>@-%%XUODQG%%%URPV9)%GH0HOOR%HKDYLRXURIIRXQGDWLRQVDQG6WUXFWXUHV3URFWK,QW&RQIRQ6RLO0HFKDQG)RXQG7RNLR
-DSDQ

